Anticancer therapy by tumor vessel infarction with polyethylene glycol conjugated retargeted tissue factor.
tTF-NGR consists of the extracellular domain of tissue factor and the peptide GNGRAHA, a ligand of the surface protein aminopeptidase N and of integrin αvβ3. Both surface proteins are upregulated on endothelial cells of tumor vessels. tTF-NGR shows antitumor activity in xenografts and inhibition of tumor blood flow in cancer patients. We performed random TMS(PEG)12 PEGylation of tTF-NGR to improve the antitumor profile of the molecule. PEGylation resulted in an approximately 2-log step decreased procoagulatory activity of the molecule. Pharmacokinetic studies in mice showed a more than 1-log step higher mean area under the curve. Comparison of the LD10 values for both compounds and their lowest effective antitumor dose against human tumor xenografts showed an improved therapeutic range (active/toxic dose in mg/kg body weight) of 1/5 mg/kg for tTF-NGR and 3/>160 mg/kg for TMS(PEG)12 tTF-NGR. Results demonstrate that PEGylation can significantly improve the therapeutic range of tTF-NGR.